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motivation

Supersymmetry	
  (SUSY)	
  provides	
  an	
  extension	
  to	
  
the	
  Standard	
  Model	
  which	
  could	
  help	
  with	
  
various	
  'deficiencies'
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• Stabilize	
  the	
  Higgs	
  
boson	
  mass

• Provides	
  a	
  dark	
  
matter	
  candidate

• Gauge	
  coupling	
  unification



model	
  &	
  event	
  topology
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quarks	
  in	
  the	
  final	
  state	
  motivates	
  using
large	
  jet	
  multiplicity	
  (NJets)	
  events,	
  and	
  lots	
  of
hadronic	
  energy	
  (HT)

interested	
  in	
  small	
  mass	
  differences
between	
  the	
  gluino and	
  NLSP	
  -­‐
this	
  leads	
  to	
  Higgs	
  bosons	
  with	
  large	
  pT

only	
  consider	
  Higgs	
  →	
  bbar decays
(57%	
  BR)

LSP	
  escapes	
  detection	
  leading	
  to
momentum	
  imbalance	
  (MHT)



past	
  results
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8	
  TeV results

more	
  recent	
  results
slightly	
  different	
  final	
  states

LSP LSP



some	
  standard	
  backgrounds
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Z	
  to	
  invisible
Decays	
  of	
  Z	
  bosons	
   to	
  neutrinos	
  

provide	
  a	
  genuine	
  source	
  of	
  MHT.	
  

QCD
QCD	
  processes	
  which	
  result	
  in	
  jet	
  

production	
   become	
  a	
  background	
  when	
  
a	
  jet	
  is	
  mismeasured leading	
  to	
  a	
  'fake'	
  
contribution	
   to	
  MHT.

lost	
  lepton
Semi-­‐leptonic decays	
  of	
  W	
  bosons	
  become	
  

a	
  background	
  when	
  the	
  lepton	
  is	
  not	
  properly	
  
identified	
  and	
  the	
  neutrino	
  escapes	
  detection	
  
leaving	
  a	
  source	
  of	
  genuine	
  MHT.
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• no	
  identified	
  leptons
• HT	
  >	
  500	
  GeV
• MHT	
  >	
  200	
  GeV

NJets
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• NJets ≥	
  4
• Δɸ >	
  0.5,	
  0.5,	
  0.3,	
  0.3

• angle	
  between	
  MHT	
  vector	
  
and	
  4	
  leading	
  jets

selection	
  criteria	
  are	
  
~65%	
  efficient
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large	
  pT Higgs	
  will	
  decay
with	
  collimated	
  b	
  quarks

expect	
  both	
  b	
  quarks	
  to	
  be	
  contained	
  
inside	
  one	
  "fat	
  jet"	
  of	
  cone	
  size	
  ΔR	
  =	
  0.8



Higgs	
  tagging
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more	
  consistent	
  with
having	
  2	
  subjets than	
  1NJets (AK8)
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"AK8"	
  jets
pT >	
  170	
  GeV

mass	
  consistent	
  with
mass	
  of	
  Higgs	
  boson

these	
  distributions	
   include	
  the	
  two	
  leading	
   jets	
  in	
  each	
  event
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and	
  the	
  b-­‐ness

subleading-subjet discriminator
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MVA	
  discriminator	
  combines	
  information	
  about	
  secondary	
  vertex	
  
reconstruction,	
  track	
  impact	
  parameters,	
  &	
  jet	
  kinematics

leading-subjet discriminator
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these	
  distributions	
   include	
  the	
  two	
  leading	
   jets	
  in	
  each	
  event



HiggsTags
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  search:
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crossed	
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  jets	
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results...

Work	
  In
Progress

• With	
  15	
  fb-­‐1 we	
  should	
  be	
  able	
  to	
  exclude	
  gluino
masses	
  up	
  to	
  about	
  1.7	
  TeV

• Much	
  of	
  the	
  exclusion	
  power	
  comes	
  from	
  the	
  bins	
  
with	
  2+	
  Higgs	
  tags,	
  large	
  HT	
  and	
  large	
  MHT	
  

• Additional	
  MC	
  samples	
  with	
  higher	
  gluinomass	
  
and/or	
  different	
  models	
  can	
  be	
  used	
  to	
  further	
  
explore	
  the	
  SUSY	
  parameter	
  space

MC	
  was	
  produced	
  with	
  gluinomasses	
  of	
  1300,	
  1400,	
  1500,	
  1600,	
  1700	
  GeV
The	
  NLSP	
  mass	
  is	
  50	
  GeV	
  less	
  than	
  the	
  gluinomass

The	
  LSP	
  mass	
  is	
  1	
  GeV
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signal	
  event	
  yields	
  @	
  15	
  fb-­‐1

NLSP	
  mass	
  =	
  gluino mass	
  – 50	
  GeV
LSP	
  mass	
  =	
  1	
  GeV
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GEN	
  Higgs
distributions
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GEN	
  SUSY
distributions𝛘1
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